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Abstract of JP9051789 



PROBLEM TO BE SOLVED: To provide the 
subject apparatus capable of producing a rod- 
shaped food having the same cross-section on 
any part by using plural nozzles for extruding 
core materials, placing the nozzles in adjacent 
state or interposing narrow spaces in a iarge- 
diameter nozzle for extruding an outer skin 
material and attaching the nozzle assembly to 
an extruder. SOLUTION: This apparatus for 
extruding a rod-shaped food having a core is 
provided with a large-diameter nozzle 1 for 
extruding a piastic food material as an outer 
skin material f1 from the tip end by an outer 
skin material extruder E1 and a small-diameter 
nozzle 2 telescopically inserted in the large- 
diameter nozzle in freely movable state 
interposing prescribed gaps therebetween, for 
extruding another piastic food material as a 
core material f2 from the tip by a core-material 
extruder E2 , Pipe nozzles 21, 22 are paralleily 
placed in adjacent state or interposing a 
narrow space at the tip end of the small- 
diameter nozzle 2. The core materials f2 and 
the outer skin material f 1 extruded from the 
nozzle assembly are twisted with each other to 
continuously and efficiently form a core- 
containing rod-shaped food having continuous 
non-circular cross-section pattern with the 
same shape throughout the whole length. 
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(54) [Title of the Invention] Apparatus for Extruding Rod-Shaped Food Having a Core 
(57) fAbsfractj 

fObject] To provide an apparatus for extruding rod-shaped food having a core, which is 
capable of continuously extruding rod-shaped food having a core in the form of Kintaro 
ame [long cylindrical candy which, no matter where-it is cut, the face of the legendary 
boy named Kintaro appears], creating a core with a beautiful colored design, with an 
outer skin material as the background, 

[Constitution] Installing a plurality of core extrusion nozzles either adjacently or placed 
at short intervals within a large-diameter nozzle for extruding an outer skin material. 
And simultaneously feeding two or more food materials to one nozzle and carrying out 
extrusion. 
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[Claims of the Invention] 

jClaim 1] Apparatus for extruding rod-shaped food having a core, said apparatus 
characterized in being capable of forming a rod-shaped food having a core that possesses 
a continuous cross-sectional pattern such as in Kir.iaro ame [long cylindrical candy 
which, no matter where it is cut, the face of the legendary boy named Kintaro appears], 
by installing within a large-diameter nozzle 1 a plurality of small-diameter nozzles 2 
which are either adjacent to each other or placed at short intervals from each other, and 
the large-diameter nozzle I is linked with an outer skin material extruder E h the small- 
diameter nozzles 2 are linked at least with one type of core material extruder (E 2 , E 2 ...)> 
and the core materials that are extruded from the respective small -diameter nozzles 2 are 
assembled together inside the outer skin material that is extruded from the large-diameter 
nozzle 1. 
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[Claim 2] Apparatus for extruding rod-shaped food having a core, being an apparatus 
for extruding food, capable of continuously extruding a rod-shaped food F which has a 
core, such that a plurality of plastic food materials that have a core material f 2 covered 
with an outer skin material /}, and includes a large-diameter nozzle I that extrudes a 
plastic food material as the outer skin materia! f 2 from the front end due to the driving 
action of the outer skin material extruder E h and a small-diameter nozzle 2 that extrudes 
a separate plastic food material as the core material f 2 from the front end due to the 
driving action of the core material extruder E 2 which is fit within the iarge-diameier 
nozzle 1 so as to nest together with it and lo allow for play within predetermined gaps, 
said apparatus characterized by forming a rod-shaped food having a core that possesses a 
continuous cross-sectional pattern such as in Ktntaro ame [long cylindrical candy which, 
no matter where it is cut, the face of the legendary boy named K'miaro appears], such that 
a plurality of pipe nozzles 21, 22 are provided adjacently or in proximity lined up at short 
intervals at the front end of the small-diameter nozzle 2, and by utilizing the extrusion 
pressure of the various core materials {f2.f1 ...) and the outer skin material f h these core 
materials (f 2 , f? ...) are assembled together inside the outer skin material f h to form a 
continuous cross-sectional pattern with an over-ai! Kintaro owe-like non-circular cross- 
sectional shape. 

(Claim 3] Apparatus for extruding rod-shaped food having a core of Claim 2, said 
apparatus characterized in that among a plurality of pipe nozzles 21, 22 provided lined up 
at the front end part of the small-diameter nozzle 2, the front end of the nozzle 22 
positioned on the inside is longer than the other surrounding pipe nozzles 21. 

{Claim 4] Apparatus for extruding rod-shaped food having a core, being an apparatus 
for extruding food, capable of continuously extruding a rod-shaped food F which has a 
core, such that a plurality of plastic food materials that have a core material f 2 and a core 
material f 3 covered with an outer skin material and includes a large-diameter nozzle / 
that extrudes a plastic food materia! as an outer skin material // from the front end due to 
the driving action of the core material extruder E,\ and a small-diameter nozzle 2 that 
extrudes a separate plastic food material as the core materia! f 2 from the front end due to 
the driving action of the core material extruder E 2 which is fit within the large-diameter 
nozzle 1 so as to nest together with it and to allow for play within predetermined gaps; 
and a second small-diameter nozzle 3 extrudes yet another separate plastic food materia! 
as the core material fj from the front end due to the driving action of the core materia! 
extruder E 3 which is fit within the small-diameter nozzle 2 so as to nest together with it 
and to allow for play within predetermined gaps, 

said apparatus characterized in that a plurality of pipe nozzles 21, 22 are provided in a 
side-by-side a? the front end of the small-diameter nozzle 2, and two or more types of 
plastic food materials are simultaneously fed to at least one of these pipe nozzles 21, 22, 
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thereby making possible the simultaneous extrusion of the core material f 2 and the core 
material f 3 into the outer skin material 

(Claim 5] Apparatus for extruding rod-shaped food having a core of Claim 4, said 
apparatus characterized in that a plurality of pipe nozzles 21, 22 provided at the front end 
of the small-diameter nozzle 2 are arranged adjacently, or side-by-side at short intervals, 

[Detailed Description of the Invention) 
[0001] 

[Technical Field of the Invention] The present invention relates to an apparatus for 
extruding rod-shaped food having a core, formed by coating a core material with an outer 
skin material, and in further detail, the present invention relates to an apparatus for 
extruding rod-shaped food having a core, which is capable of continuously extruding rod- 
shaped food having a core in the form of Kintaro ante [long cylindrical candy which, no 
matter where it is cut, the face of the legendary boy named Kintaro appears], creating a 
core with a beautiful colored design, with an outer skin material as the background. The 
rod-shaped food having a core that is obtained using the present invention apparatus is 
capable of continuously producing highly decorative plastic food, if it is cut using a 
cutting device known in the prior art. 

[0002] 

[Prior Art] At present, an apparatus capable of the mechanical and continuous molding 
of mass-like plastic foods such as candies and confections, Chuka manju [Chinese-style 
bun with bean jam filling], and hamburgers is known, being disclosed in Japanese Patent 
Application Kokai Publication No. H7-1 1 1884 by the present inventor, and recently, the 
present applicant developed a novel apparatus capable of efficiently manufacturing such 
products, and filed a patent application (Japanese Patent Application No. H6-143814). 
This apparatus first extrudes a plastic food material such as mochi [rice cake] dough into 
a continuous rod shape as a rod-shaped food product in accordance with an extrusion 
mechanism, and then cuts this extruded rod-shaped food product to a suitable size using a 
shutter mechanism, so as to continuously form a plurality of mass-like food products. 
Using this apparatus, it is now possible to dramatically improve productivity in the 
manufacture of plastic food, which had heretofore relied solely on work by hand, and 
furthermore, it is now possible to see improvements even in the aspect of hygiene, such 
as the prevention of contamination by microorganisms and the proliferation thereof. 

[0003] Incidentally, in the case of plastic food, and confections in particular, it is 



important to give pleasure to the consumer, not only in the sense of taste, but a!so in the 
sense of sight, with regard to colors and patterns. Accordingly, in the food industry, a 
variety of improvements have been made to the food extrusion mechanisms of the 
apparatus described above, so as to continuously manufacture plastic food products with 
outstanding decorative qualities. 

[0004] For example, improvements have been made that involve the construction of 
compound nozzles with the nozzle component of the extrusion mechanism that includes 
two nozzles of different sizes forming concentric circles to extrude a rod-shaped food 
having a core with a core/sheath structure formed from two types of plastic food material 
(e.g., mochi [rice cake] dough and ame [candy with a starch base]), or to extrude a rod- 
shaped food with a plurality of core materials inside an outer skin materia! (sheath 
material), by installing a plurality of small-diameter nozzles within a large-diameter 
nozzle, or to extrude a rod-shaped food with, for example, a flower-shaped cross section, 
by having a nozzle with an orifice shape that is non-circular. The aim is to impart such a 
double or triple core/sheath structure to rod-shaped food, so as to add decorative qualities 
to the rod-shaped food itself, and to produce plastic food products that are beautiful and 
abundant in variety, by cutting such rod-shaped food with a shutter mechanism, 

[0005] However, although such efforts have been made with regard to the extrusion 
mechanism, the desired decorative effects have not been achieved using a variety of 
plastic food raw materials for extrusion. In particular, in the case of extruding highly 
viscoelastic food materials such as gyuhimochi [soft and silky rice cake confection made 
from refined rice flour, sugar, and water], although there was the intention to extrude rod- 
shaped food having a core with the core material shaped like a flower, by making the 
orifice of the core material nozzle in a quatrefoil configuration, but immediately after 
discharging from the nozzle, the flower shape expanded into an approximately rounded 
shape due to the extrusion pressure of the core material, or conversely, the flower shape 
was crushed to an approximately rounded shape by the extrusion pressure of the outer 
skin material, so that the flower shape contours of the core material became unclear. 

[0006] Furthermore, similarly in the case of the extrusion of highly viscoelastic food 
materials, even if, for example, a large number of small-diameter nozzles are installed 
within a large-diameter nozzle, with the aim of extruding rod-shaped food having a core, 
with a plurality of colorful and delicate core materials are wrapped inside an outer skin 
material, if the small-diameter nozzle is too narrow, the food material gets stuck inside 
the nozzle due to its viscoelasticity. 

[0007] 

[Problems to be Solved by the Invention] The present invention was devised with 



consideration given to the above-described difficulties with the prior art rod-shaped food 
extrusion mechanisms, and the first technical problem of the present invention is to 
provide an apparatus for extruding rod-shaped food having a core, which is capable of 
extruding a core material in the desired shape, even if the food materia! has high viscosity 
and elasticity, such as gyuhimochi [soft and silky rice cake confection made from refined 
rice flour, sugar, and water]. 

|0008] Furthermore, the second technical problem of the present invention is to provide 
an apparatus for extruding rod-shaped food having a core, which is capable of finely 
extruding a core material as intended, , even if the food material has high viscosity and 
elasticity, such as gyuhimochi [soft and silky rice cake confection made from refined rice 
flour, sugar, and water], 

[0009] 

[Means for Solving These Problems] In order to solve the first technical problem, the 
present invention employs a technical means that makes it possible to form a rod-shaped 
food having a core that possesses a continuous cross-sectional pattern such as in Kiniaro 
ame [long cylindrical candy which, no matter where it is cut, the face of the legendary 
boy named Kiniaro appears], by installing within a large-diameter nozzle 1 a plurality of 
small-diameter nozzles 2 which are either adjacent to each other or placed at short 
intervals from each other, and the large-diameter nozzle 1 is linked with an outer skin 
material extruder E t , the small-diameter nozzles 2 are linked at least with one type of 
core material extruder (E 2 , E 2 ...). and the core materials that are extruded from the 
respective small-diameter nozzles 2 are assembled together inside the outer skin material 
that is extruded from the large-diameter nozzle /. 

[0010] Furthermore, in order to solve the first technical problem, the present invention 
is an apparatus for extruding food, which is capable of continuously extruding a rod- 
shaped food F which has a core, such that a plurality of plastic food materials that have a 
core material f 2 covered with an outer skin material /}, and includes a large-diameter 
nozzle 1 that extrudes a plastic food material as the outer skin material // from the front 
end due to the driving action of the outer skin material extruder E !t and a small-diameter 
nozzle 2 that extrudes a separate plastic food material as the core material f 2 from the 
front end due to the driving action of the core material extruder E 2 which is fit within the 
large-diameter nozzle / so as to nest together with it and to allow for play within 
predetermined gaps, and employs a technical means for forming a rod-shaped food 
having a core that possesses a continuous cross-sectional pattern such as in Kiniaro ame 
[long cylindrical candy which, no matter where it is cut, the face of the legendary boy 
named Kiniaro appears], such that a plurality of pipe nozzles 21, 22 are provided 
adjacently or in proximity side-by-side at short intervals at the front end of the small- 



diameter nozzle 2, and by utilizing the extrusion pressure of the various core materials 
(f 2l f 2 ...) and the outer skin material /), these core materials (f 2 , f 2 ...) are assembled 
together inside the outer skin material f h to form a continuous cross-sectional pattern 
with an over-all Kiniaro ame-like non-circular cross-sectional shape. 

[OOl J] Moreover, in order to solve the second technical problem, the present invention 
is an apparatus for extruding food, which is capable of continuously extruding a rod- 
shaped food F which has a core, such that a plurality of plastic food materials that have a 
core material f 2 and a core material _/} covered with an outer skin material //, and includes 
a iarge-diameter nozzle 1 that extrudes a plastic food material as an outer skin material f t 
from the front end due to the driving action of the core material extruder Ej\ and a small- 
diameter nozzle 2 that extrudes a separate plastic food material as the core material f 2 
from the front end due to the driving action of the core material extruder E 2 which is fit 
within the large-diameter nozzle I so as to nest together with it and to allow for play 
within predetermined gaps; and a second small-diameter nozzle 3 extrudes yet another 
separate plastic food material as the core material f } from the front end due to the driving 
action of the core material extruder E 3 which is fit within the small-diameter nozzle 2 so 
as to nest together with it and to allow for play within predetermined gaps, and employs a 
means according to which a plurality of pipe nozzles 21, 22 are provided side-by-side at 
the front end of the small-diameter nozzle 2, and two or more types of plastic food 
materials are simultaneously fed to at least one of these pipe nozzles 21, 22, thereby 
making possible the simultaneous extrusion of the core material f 2 and the core material 
fj into the outer skin material /,. 

[00S2] 

(Embodiments of the Invention! Embodiments of the present invention are described 
in detail on the basis of the appended drawings. FIG. 1 is a schematic vertical sectional 
view of the structure of an apparatus for extruding rod-shaped food having a core of the 
first embodiment. FIG. 2 is an oblique view of the structure of the small-diameter nozzle 
2 of said apparatus. FIG. 3 is a plan view of said small-diameter nozzle 2 as seen from 
below. FIG. 4 is a horizontal sectional view of a rod-shaped food having a core F 
extruded from an apparatus for extruding rod-shaped food having a core of the first 
embodiment, FIG. 5 is an oblique view of a plastic food F' that is processed by cutting 
this rod-shaped food having a core F. FIG. 6 is a schematic vertical sectional view of the 
structure of an example variation of the apparatus of the first embodiment. FIG. 7 is a 
horizontal sectional view of a rod-shaped food having a core F extruded from this 
example variation apparatus. 

[0013] Furthermore, FIG. 8 is a schematic vertical sectional view of the structure of an 
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apparatus for extruding rod-shaped food having a core of the second embodiment. FIG, 9 
is a horizontal sectional view of this rod-shaped food having a core F extruded from said 
apparatus. FIG. 10 is a schematic vertical view of the structure of an example variation 
of the apparatus of the second embodiment. F3G. 1 3 is a horizontal sectional view of a 
rod-shaped food having a core F extruded from this example variation apparatus. FIG. 
12 and FIG. 13 are oblique views of a plastic food F' that is processed by cutting this 
rod-shaped food having a core F. 

[0014] First Embodiment As shown in FIG. 1, the food extrusion nozzle of an 
apparatus for extruding rod-shaped food having a core of this embodiment is constructed 
from a large-diameter nozzie 1 which extrudes a plastic food material {mochi [rice cake] 
dough) as the outer skin layer /; due to the driving action of the outer skin material 
extruder E h and a smali-diametet nozzle 2 which extrudes a separate plastic food 
material (shiroan ["white bean jam"]) as the core material f 2 due to the driving action of 
the core material extruder E 2 which is fit within the large-diameter nozzie 1 so as to nest 
together with it and to allow for piay within predetermined gaps. 

[0035] The large-diameier nozzle / and the small-diameter nozzle 2 can be immobilized 
by being screwed to a female screw part formed at the respective front ends of food feed 
pathways 10, 20, and are constructed to be capable of being removed. Furthermore, the 
outer skin material extruder £"/ and the core material extruder E 2 of this embodiment are 
constructed so as to combine, respectively, screw pumps S h S 2 known in the prior art and 
installed within hoppers Hi, H 2 , and vane pumps V t V 2 disposed thereunder. 

[0016] A total of five pipe nozzles 21, 22 are provided side-by-side at the front end of 
the small-diameter nozzle 2 which is fit within the large-diameter nozzle I so as to nest 
together with it and to allow for play (see FIG. 2 and FIG. 3). To explain in detail, a pipe 
nozzle 22 which is long in the front end side is arranged perpendicularly in the center of 
the front end of the small-diameter nozzle 2, and four short pipe nozzles 21, 21, 21, 21 
are arranged side-by-side adjacently so as to surround this long pipe nozzle 22 on four 
sides. 

[0017] Given this construction, if the core material extruder E 2 is caused to impart a 
driving action, then the plastic food material {shiroan ["white bean jam"]) will be 
extruded as a core materia! f 2 from the pipe nozzles 21, 22 to the inside of the outer skin 
layer /,. The inventor would particularly like to point out here that in the present 
invention apparatus, since the pipe nozzles 21, 22 are arranged adjacently, immediately 
after extrusion, the various core materials if 2 ,f 2 ■••) extruded from the pipe nozzles 21, 22 
are each pushed toward the center of the nozzles due to the extrusion pressure of the outer 
skin material // and they also expand slightly due to the extrusion pressure of the outer 
skin material /";, with the result that the core materials tf 2 ,f 2 • ••) assemble with each other 



within the outer skin material /} and adhere to each other at their points of contact, (see 
FIG. 1). Due to this phenomenon of partial adhesion, the core materials f 2 form an over- 
all quatrefoil flower-shaped pattern in the form of Kinfaro ame [long cylindrical candy 
which, no matter where it is cut, the face of the legendary boy named Kiniaro appears] 
(see FIG. 4). 

[0018] Accordingly, in this embodiment, it is not the case that the extrusion orifice of 
the small-diameter nozzle 2 is made in the shape of a flower, as in the prior art, but 
rather, the core material is extruded in a flower shape by combining a plurality of pipe 
nozzles 21, 22 adjacently, so that the core materials f 2 extruded from the respective pipe 
nozzles 21, 22 maintain a circular shape due to their own extrusion pressure (see the 
small arrows in FIG, 4). This makes it possible to clearly express the indented parts 
between the flower petals in the flower pattern, and to continuously extrude a rod-shaped 
food F which has a core, wherein the core material is clearly in the shape of a flower. 

[0019] Furthermore, in this embodiment, since the front end of the pipe nozzle 22, 
positioned in the center, is longer than the other surrounding pipe nozzles 21, the problem 
does not arise that the center core material f 2 discharged from this long pipe nozzle 22 
would be crushed by the pressure of the surrounding core material and the outer skin 
material. The length of the various pipe nozzles, including the central pipe nozzle 22, can 
be suitable designed and adjusted with consideration given to the type of food material to 
be extruded, the extrusion pressure, and the like. 

[0020] If the extruded rod-shaped food F which has a core of the first embodiment is 
processed by cutting so as to expose the core materia] f 2 on the surface, using the above- 
cited half-open wrapping and cutting device (Japanese Patent Application No. H6- 
143814), then it becomes possible to manufacture an interesting plastic food product F' 
as shown in FIG, 5, As shown in the drawing, since the flower pattern of this half-open 
plastic food product F' is formed by a plurality of pipe nozzles 21, 22, the core materials 
f 2 each rise three-dimensionally on the cutting plane, thereby enhancing the decorative 
quality thereof. 

[0021] The above-described first embodiment is constructed so as to make it possible to 
produce a rod-shaped food having a core formed from two types of plastic food materials 
(mochi [rice cake] dough and shiroan [white bean jam]) in the shape of a flower, but the 
present invention apparatus is, of course, not limited thereto, and may be constructed as 
in the following variation example apparatus (see FIG. 6 and FIG. 7). 

[0022] The variation example apparatus shown in FIG. 6 is characterized in having a 
second small-diameter nozzle 3 for extruding an an [bean jam] materia! that is colored 
red as the core material fj and which is fit so as to allow for play within the small- 
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diameter nozzle 2 which extrudes the core material /j (shiroan [white bean jam], and 
moreover, among a total of five pipe nozzles lined up to be adjacent at the front end of 
small-diameter nozzle 2 the back end (extruder side end) of central pipe nozzle 22' is 
made longer than the. other extruder 21, As shown in FIG. 6, when the small-diameter 
nozzle 2 is attached to the end part of the food feed pathway 20, the central pipe nozzle 
22' is formed so as to link with the second small-diameter nozzle 3. 

[0023} In accordance with this structure, core material f } (sekian [red bean jam]) is 
extruded from the central pipe nozzle 22\ while core material f 2 {shiroan [white bean 
jam]) is extruded from another surrounding pipe nozzle 21, As a result, it becomes 
possible to continuously extrude the rod-shaped food F having a core, and having a 
flower-shaped pattern with white petals and a red center, as shown in FIG. 7, from three 
types of plastic food materials. 

[0024] Second Embodiment The apparatus for extruding rod-shaped food having a 
core of the second embodiment is an apparatus that extrudes a rod-shaped food having a 
core such that the core materia! forms a flower-shaped pattern with two-colored petals. 

[0025] As shown in FIG. 8, the food extrusion nozzle of this embodiment is constructed 
from a large-diameter nozzle 1 that extrudes a plastic food material (mochi [rice cake] 
dough) as outer skin material // due to the driving action of the outer skin material 
extruder E t \ a small-diameter nozzle 2 that extrudes a separate plastic food material 
(shiroan [white bean jam]) as core material f 2 due to the driving action of the core 
material extruder E 2 which is fit within the large-diameter nozzle 1 so as to nest together 
with it and to allow for play within predetermined gaps; and a second small-diameter 
nozzle 3 that extrudes yet another plastic food material (an [bean jam] that is colored red) 
as core material/; due to the driving action of the core material extruder E } which is Fit 
within the large-diameter nozzle 1 so as to nest together with it and to allow for play 
within predetermined gaps. 

[0026] At the front end of the small-diameter nozzle 2 that nests within the iarge- 
diameter nozzle 1 to allow for play, is provided a long pipe nozzle 22 in the center 
thereof, as in the First embodiment described above, and four short pipe nozzles 21, 21, 

21, 21 are arranged side-by-side adjacently so as to surround this long pipe nozzle 22 on 
four sides. However, the back end of the central pipe nozzle 22 and the second small- 
diameter nozzle 3 are not linked. 

[0027] In accordance with this structure, if core material extruders E 2 , E } are driven, 
then, as shown in FIG. 8, only the core material f 3 (sekian [red bean jam]) which is 
extruded from the second small-diameter nozzle 3 is fed to the central long pipe nozzle 

22, while both core materia! f 3 {sekian [red bean jam]) and core materia! f 2 (shiroan 
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[white bean jam]) are fed simultaneously to the other pipe nozzles 21, 21, 21, 21. Also, 
in this embodiment, since the central long pipe nozzle 22 and the other pipe nozzles 21 
are arranged adjacently, it is consequently possible to continuously extrude a rod-shaped 
food F which has a core, extruding three types of plastic food materials into a flower- 
shaped pattern having two-colored petals formed from shiroan [white bean jam] and 
sekian [red bean jam] as shown in FIG. 9. 

[0028] Accordingly, in this embodiment, in forming flower petals of a flower pattern 
from two types of food materials, it is not the case that a pipe nozzle is used for each food 
material, but rather, two types of food materials are simultaneously fed into a single pipe 
nozzle and extruded, thereby making it possible to form a fine, and if necessary colorful, 
core material pattern, without any worry that the pipe will get plugged up. 

[0029] It should be noted that although this second embodiment is constructed so that a 
rod-shaped food having a core is extruded with the core material forming a flower-shaped 
pattern having two-colored petals, the present invention apparatus is not limited thereto, 
and may be constructed as in the following variation example apparatus {see FIG. 10 and 
FIG. 1 1). 

[0030] The example variation shown in FIG. 10 has the front end part of pipe nozzle 
21 ', which is to be surrounded on four sides by the long pipe nozzle 22, is bent to radiate 
toward the outer side of the nozzle. In accordance with this construction, one can not 
longer expect the aforementioned phenomenon of partial adhesion between core 
materials, but, as shown in FIG. 1 1, it becomes possible to extrude a rod-shaped food 
product wherein a two-colored core material which combines two types of" plastic food 
materials (shiroan [white bean jam] and sekian [red bean jam]) surrounds a central core 
material at equal intervals. 

[0031] If the extruded rod -shaped food F which has a core and extruded by this example 
variation is processed by cutting so as to expose the core material f 2 and the core material 
fi on the surface, using the above-cited half-open wrapping and cutting device (Japanese 
Patent Application No. H6-143814), then it becomes possible to manufacture an 
interesting plastic food product F' as shown in FIG. 12 and FIG. 13. As shown in the 
drawing, the core material f 2 and the core materia! /}each rise three-dimensionally on the 
cutting plane, thereby enhancing the decorative quality thereof. It should be noted that 
the plastic food product F' shown in FIG. 13, is obtained by modifying the orifice of the 
large-diameter nozzle / of the variation example apparatus to form a flower shape, and 
then processing and cutting a rod-shaped food F which has a core so that the shape of the 
outer periphery of outer skin material f t has a flower shape. 

[0032] The foregoing was a detailed description of the first embodiment and the second 
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embodiment, but the present invention is not limited to these embodiments, and can be 
variously modified within the scope of the Claims of the invention. 

[0033] For example, in the above embodiments, a quatrefoil flower-shaped pattern is 
produced by arranging a total of five cylindrical pipe nozzles at the front end of the 
small-diameter nozzle 2, but of course this is not limited to flower-shaped patterns, and it 
is possible to produce a variety of core material patterns by changing the sizes and shapes 
of the various pipe nozzles, or by changing the number and/or adjacent positioning 
relationships of the pipe nozzles, However, it is preferable that the cross-sectional 
configuration of each nozzle be close to circular, such as an ellipse, keeping in mind the 
phenomenon of expansion immediately after extrusion. 

|0034) Furthermore, the various pipe nozzles do not necessarily have to be positioned 
adjacently at the front end part of the small-diameter nozzle 2. As long as the core 
materials are able to assemble near the center and touch each other to partially adhere to 
each other due to the viscoeiasticity/extrusion pressure of the core material and the skin 
material, the pipe nozzles may also be arranged side-by-side at short intervals. 

[0035] Moreover, in the above embodiments, flower-shaped patterns are produced by 
adjacently arranging a plurality of pipe nozzles at the front end of the small-diameter 
nozzle 2, but the present invention is not limited thereto, and the small-diameter nozzle 2 
may itself be a plurality, arranged adjacently or in short intervals, within the large- 
diameter nozzle i, without disposing pipe nozzles at the front end of the small-diameter 
nozzle 2, At that time, if the core extruders (E 2 , E } ... ) are linked to each of the small- 
diameter nozzles 2, 2 and a large variety and multicolored plastic food products are 
extruded from these small- diameter nozzles 2, 2 then it becomes possible to further 
enhance the decorative effect at the cross-section of the rod-shaped food product, 

[0036] 

(Advantageous Effects of the invention] As described above in accordance with the 
embodiments, due to the fact that the present invention apparatus for extruding rod- 
shaped food having a core, forms an over-all non-circular core material pattern by 
arranging a plurality of nozzles for core material extrusion either adjacently or at short 
intervals, and due to the fact that the core materials extruded from the various nozzles 
partially adhere to each other, the core material patterns do not greatly expand due to the 
extrusion pressure of the core material, nor are they greatly crushed by the extrusion 
pressure of the outer skin material. Therefore, even though the plastic food material is 
viscous and elastic, it is possible to extrude rod-shaped food having a core, with the 
intended core material pattern. 
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[0037] Furthermore, due to the fact that the present invention simultaneously feeds a 
plurality of food materials to a single nozzle, rather than using a nozzle for each food 
material, it is possible to for a fine core material pattern without any worry about the 
nozzle getting plugged, since a single pattern is formed by combining a plurality of 
plastic food materials. If the present invention apparatus is used, it is possible to extrude 
in a simple manner rod-shaped food having a core, which has outstanding decorative 
qualities and abundant variety.. 

[Brief Description of the Drawings] 

[FIG. 1] Schematic vertical sectional view of the structure of an apparatus for extruding 
rod-shaped food having a core of the first embodiment. 

[FIG. 2] Oblique view of the structure of the small-diameter nozzle 2 of said apparatus. 
[FIG. 3] Plan view of said small-diameter nozzle 2 of said apparatus as seen from 
below. 

[FIG. 4] Horizontal sectional view of a rod-shaped food having a core F extruded from 
said apparatus. 

[FIG. 5] Oblique view of a plastic food F' thai is processed by cutting this rod-shaped 
food having a core F. 

[FIG. 6] Schematic vertical sectional view of the structure of an example variation of 
the apparatus of the first embodiment. 

[FIG. 7] Horizontal sectional view of a rod-shaped food having a core F extruded from 
this example variation apparatus. 

[FIG. 8] Schematic vertical sectional view of the structure of an apparatus for extruding 
rod-shaped food having a core of the second embodiment. 

[FIG. 9| Horizontal sectional view of a rod-shaped food having a core F extruded from 
said apparatus. 

[FIG. 10] Schematic vertical view of the structure of an example variation of the 
apparatus of the second embodiment. 

[FIG. 11] Horizontal sectional view of a rod-shaped food having a core F extruded 
from this example variation apparatus. 
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[FIG. 12] Oblique view of a plastic food F'that is processed by cutting this rod-shaped 
food having a core F. 



[FIG. 13] Oblique view of a plastic food F' that is processed by cutting this rod-shaped 
food having a core F into a flower shape. 
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(FIG. 5] 
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[FIG. 7] 




18 



[FIG. 91 
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